S-2 ADDITIONAL TABLES Table S1 . Results of GPME optimization using a fluorescent marker (fluorescein): fitting parameters in eqs. 4 and 5. Standard errors of fitting are reported (n = 3).
Composition (by weight) H2O / wt. % kL / min -1 Cmax,L / M kE / min -1 Cmax,E / M 1% agarose 99.0 0.28 ± 0.02 3.49×10 -8 ± 8.81×10 -10 0.31 ± 0.06 4.67×10 -8 ± 1.63×10 -10 5% agarose 95.0 0.46 ± 0.07 1.40×10 -8 ± 5.47×10 -10 1.34 ± 0.25 1.54×10 -8 ± 4.39×10 -10 PVP : agarose = 1.0 : 1.0 95.2 0.24 ± 0.02 6.66×10 -8 ± 1.90×10 -9 0.20 ± 0.04 6.33×10 -8 ± 2.98×10 -9 PVP : agarose = 1.5 : 1.0 0.18 ± 0.02 9.50×10 -8 ± 2.70×10 -9 0.19 ± 0.03 9.42×10 -8 ± 3.76×10 -9 PVP : agarose = 2.0 : 1.0 0.18 ± 0.01 9.38×10 -8 ± 1.49×10 -9 0.19 ± 0.01 8.64×10 -8 ± 1.85×10 -9 PVP : agarose = 2.5 : 1.0 0.17 ± 0.01 8.99×10 -8 ± 2.64×10 -9 0.27 ± 0.02 8.61×10 -8 ± 2.26×10 -9 PVP : agarose = 3.0 : 1.0 0.18 ± 0.01 9.25×10 -8 ± 2.39×10 -9 0.20 ± 0.04 5.82×10 -8 ± 2.69×10 -9
PVA : agarose = 1.0 : 1.0 95.2 0.16 ± 0.02 5.22×10 -8 ± 2.16×10 -9 0.23 ± 0.04 4.65×10 -8 ± 1.85×10 -9
PVA : agarose = 1.5 : 1.0 0.18 ± 0.02 6.00×10 -8 ± 1.71×10 -9 0.25 ± 0.04 6.03×10 -8 ± 2.17×10 -9 PVA : agarose = 2.0 : 1.0 0.19 ± 0.02 5.96×10 -8 ± 1.92×10 -9 0.21 ± 0.04 6.00×10 -8 ± 2.58×10 -9 PVA : agarose = 2.5 : 1.0 0.16 ± 0.01 6.68×10 -8 ± 2.08×10 -9 0.14 ± 0.03 6.70×10 -8 ± 4.07×10 -9 PVA : agarose = 3.0 : 1.0 0.18 ± 0.01 6.60×10 -8 ± 1.57×10 -9 0.20 ± 0.04 5.86×10 -8 ± 2.79×10 -9 PEG : agarose = 1.0 : 1.0 95.2 0.22 ± 0.03 3.04×10 -8 ± 1.34×10 -9 0.62 ± 0.15 2.87×10 -8 ± 1.08×10 -9 PEG : agarose = 1.5 : 1.0 0.23 ± 0.02 3.58×10 -8 ± 1.13×10 -9 0.70 ± 0.21 3.25×10 -8 ± 1.55×10 -9 PEG : agarose = 2.0 : 1.0 0.20 ± 0.02 4.61×10 -8 ± 1.44×10 -9 0.73 ± 0.20 4.00×10 -8 ± 1.74×10 -9 PEG : agarose = 2.5 : 1.0 0.18 ± 0.02 5.21×10 -8 ± 1.70×10 -9 0.20 ± 0.04 4.99×10 -8 ± 2.36×10 -9 PEG : agarose = 3.0 : 1.0 0.17 ± 0.01 6.50×10 -8 ± 1.96×10 -9 0.33 ± 0.07 5.21×10 -8 ± 2.12×10 -9 hyaluronic acid : agarose = 1.0 : 1.0 95.2 0.08 ± 0.02 3.20×10 -8 ± 3.89×10 -9 0.69 ± 0.15 2.71×10 -8 ± 9.35×10 -10 hyaluronic acid : agarose = 1.5 : 1.0 0.03 ± 0.01 7.42×10 -8 ± 1.98×10 -8 0.56 ± 0.15 2.53×10 -8 ± 1.07×10 -9 hyaluronic acid : agarose = 2.0 : 1.0 0.08 ± 0.02 5.16×10 -8 ± 5.09×10 -8 0.45 ± 0.09 3.38×10 -8 ± 1.18×10 -9 hyaluronic acid : agarose = 2.5 : 1.0 0.04 ± 0.01 6.75×10 -8 ± 1.04×10 -8 0.37 ± 0.08 4.24×10 -8 ± 1.70×10 -9 hyaluronic acid : agarose = 3.0 : 1.0 0.09 ± 0.02 4.92×10 -8 ± 3.45×10 -9 0.65 ± 0.18 3.91×10 -8 ± 1.68×10 -9 Table S2 . Fitting parameters in the kinetic equations characterizing the release of pharmaceutical and cosmetic products from the surface of porcine skin (eq. 6). Standard errors of fitting are reported (n = 2). Table S3 . Analytical performance of ESI-MS method for analysis of diclofenac and lactic acid in spiked extract of blank PVP-agarose hydrogel disks (n = 3; in repeatability test, n = 10). The blank extract was prepared by incubating 48 PVP-agarose hydrogel disks in 24 mL of extraction solvent, 20 mM ammonium acetate in 50 vol. % ethanol), for 30 min. For calibration, the concentration ranges of diclofenac sodium and lactic acid were 5×10 -7 to 4×10 -4 M, and 6×10 -6 to 4×10 -4 M. The concentrations of internal standards, acetaminophen and threonine, were 10 -4 M. The concentration of the analytical standards and internal standards in the repeatability experiment were 10 -4 M. MRM transitions: 294.00→250.00 for diclofenac, 152.00→110.00 for acetaminophen, 89.00→43.00 for lactic acid, 120.00→74.00 for threonine. For the corresponding calibration plots, see Figure S6 . see Table S3 . The concentration range of diclofenac sodium was 5×10 -7 to 4×10 -4 M. The concentration range of lactic acid was 6×10 -6 to 4×10 4 M. The concentrations of the internal standards were 10 -4 M. The calibration standards were prepared in blank extract of PVP-agarose hydrogels to account for the matrix effect. The blank extract was prepared by incubating 48 PVP-agarose hydrogel disks in 24 mL of extraction solvent. Extraction solvent: 20 mM ammonium acetate in 50 vol. % ethanol. Extraction time: 30 min. The standards were analyzed by ESI-QQQ-MS operated in the negative-ion mode and positive-ion MRM mode (average from 1-min EIC). MRM transitions: 294.00→250.00 for diclofenac, 152.00→110.00 for acetaminophen, 89.00→43.00 for lactic acid, 120.00→74.00 for threonine. Figure S7 . Product-ion scan mass spectra of lactic acid (average from 1-min). The sample was prepared from fresh fingerprints deposited by a volunteer on a clean glass slide for 5 min. GPME probe was used to sample the analytes for 20 min, and the obtained PVP-agarose hydrogel disks were re-extracted for 30 min. Extraction solvent: 0.5 mL 20 mM ammonium acetate in 50 vol. % ethanol. Standard solution: 10 -5 M lactic acid mixed with 20 mM ammonium acetate in 50 vol. % ethanol. The extracts were analyzed by ESI-QQQ-MS operated in the negative-ion mode with three different collision voltages: 10, 20, and 30 V.
